Induction of apoptosis by 1,4-phenylenebis(methylene)selenocyanate in cultured human colon cancer cells.
Using a cultured human colon cancer cell line (Col 2), a structurally diverse group of chemopreventive agents was evaluated for their potential to induce apoptosis. As a result, 1,4-phenylenebis(methylene)selenocyanate (p-xylylselenocyanate; p-XSC) was found to be active in this process. p-XSC, a synthetic organoselenium compound, has been shown to inhibit tobacco-specific 4-(methylnitrosoamino)-(3-pyridyl)-1-butanone-induced tumorigenesis in A/J mouse lung, rat tongue carcinogenesis and colon cancer. Known chemopreventive mechanisms include inhibition of DNA methylation, inhibition of thymidine kinase and reduction of oxidative DNA damage. In order to assess apoptosis induction, the cells were exposed to various concentrations of test substances for 48 hours. Enrichment of mono- and oligonucleosomes in the cytoplasm was monitored as an indication of apoptosis using an ELISA kit. As a result, p-XSC caused dose-dependent enrichment of fragmented nucleosomes. In further studies, p-XSC was found to induce DNA laddering in a dose-dependent manner, while apoptotic cells accumulated in a time-dependent manner up to 96 hours. The apoptotic peaks after treatment of p-XSC were also found as confirmed by the flow cytometric analysis of cell cycle distribution. In an additional study, however, p-XSC-mediated apoptosis was not shown to be dependent on p53 expression. Taken together, these results suggest that induction of apoptosis is one possible mechanism for the cancer chemopreventive activity mediated by p-XSC.